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@ An omni-directional, collinear, vertical base sta- 
tion antenna having an adjustable or variable radi- 
ation beam till capability. Termination at the drive or 
feed point is provided by an adjustable, capacltive 
coupling at the feed point between the conductive 
elements of a feed structure (20} and a radiator 
assembly (10) for adjusting the physical position of 
the feed point and thereby the phase of the feed 
points relative to the upper and lower portions of the 
antenna, to alter the deflection angle of Ihe radiation 
produced. 

Signal feed means, having first and second con- 
ductive feed elements (22, 24), is connectable to a 
signal feed line to couple a signal between the feed 
line and the radiator assembly. Adjustable, support 
and control mechanism (50) supports said elongated 
radiator assembly and said feed means for retatlva 
movement therebetween to effect selective adjust- 
ment of the feed point of said capacltive coupling 
means along the lengtii of said elongated dipole 
radiator assembly to thereby effect adjustment ol tfie 
beam angle of the radiation pattern. 



fRG.I 



Rank Xbiobi (UK) Builnasi Svrvicef 

13. 10/3.0/3.3. » 



1 



EP 0 S75 808 A1 



2 



FiBid Of The invention 

The present invention relates to antennas and, 
more particular, to cellular frequency base station 
antennas. 

Background Of The Invention 

Many base station antennas used for cximmer- 
clal communications, e.g., cellular service, are 
omnl-diractiona!. One such cellular base station an> 
tenna is a co-axial, sleeve dipole collinear vertical 
antenna array manufactured by The Antenna Spe- 
cialists Co., a division of Orion Industries, inc., the 
assignee of this application. This type of antenna 
includes a stacked array of elongated radiators, 
e.g., a 'dumbbeir like sections, which constitute a 
vertical array of collinear sleeve dipole radiators. 
The array Is center fed by a concentric co-axiai 
feed structure. 

Al the approximate center of the stacked an- 
tenna array, the coaxial feed struchjre is terminated 
by connection to the adjacent one of the intermedi- 
ate radiating elements. The location of the feed 
point affects desired phasing relative to propaga- 
tion through the stacked dipole radiator array above 
and below the feed point connection. By changing 
the location of the tap or connection points to the 
array, the beam tilt of the major lobe can be 
controlled. In this way, antennas have been con- 
structed with different amounts of downward or 
negative beam tilt, typically at angles of between 
about -3* and about -8*. 

Good radiation coverage from such antennas 
results not only from an appropriate gain antenna, 
but also is a function of directing radiation into 
areas where coverage Is desired. Since, for exam- 
ple, antennas for cellular service are typically used 
for short distance communications with mobile 
units located below the antenna site, downwardly 
directed beams having negative beam angles, are 
normally utilized. As Is known, controlling the phas- 
ing of the elements of the stacked array Is effective 
to aim the vertical beam downwardly at an angle 
relative to the horizontal. The feeding of spaced 
dipole elements with controlled phase variances 
electrically tiits the beam downwardly at an angle 
to the axis of the radiators to effectuate the desired 
coverage. 

Different antenna sites or installation locations 
may advantageously utilize antennas producing ra- 
diation patterns having different downward beam tilt 
angles. Factors bearing on beam angle selection 
Include position, height, and the environment in 
which the antenna is operating. Thus, different 
downward beam tilt angles may be appropriate for 
an antenna installed In an urban area in a relatively 
high position and an antenna installed in a less 



populated area at a diHerent height. 

Offferent antennas with different beam angles 
have been used where different beam tilt is de- 
sired. Each such antenna Is designed and con- 
5 structed to provide a single selected beam tilt 
angle. 

It would be desirable to be able to provide an 
antenna with a variable beam tilt capability which 
would have the ftsxibliit/ of adjusiabie beam tilt 
70 and yet be simple to set up and adjust both prior to 
or after the antenna Is installed. 

Summary Of The Invention 

7S in accordance whh the present Invention, there 
Is provided an antenna, used primarily as a base 
station antenna, 'having an adjustable or variable 
radiation beam tilt capability which enables tailoring 
of coverage areas for each installation location. 

20 One embodiment of such an antenna takes the 
fonn o1 an omnl-direclional, collinear, vertical base 
station antenna. The convenience of an easily ad* 
ju stable beam tilt antenna Is evident, particularly, 
as Is the case with antennas Incorporating the 

25 present invention, if the beam can be adjusted 
without the addition of added components, and 
before and after installation without requiring re- 
moval of any components such as, e.g., a radome, 
cover or other protective elements. 

30 In accordance with the present invention, an 
antenna assembly is provided in v/hich the termina- 
tions at the drive or feed points are provided by an 
adjustable coupling, such as an adjustable capaci- 
live coupling device. In order to avoid electrical 

35 noise that might result from the use of sliding 
contacts or other multl-posltion conductive connec- 
tions, the antenna Incorporating the present inven^ 
tlon utilizes adjustable capacitive coupling at the 
feed points between the conductive elements of 

40 the feed structure and the radiator assembly. An 
antenna incorporating the present invention thus is 
capable of adjusting the physical position of the 
feed points and thereby the relative phase of the 
signal feed relative to the upper and lower portions 

45 of the antenna to alter the beam or deflection angle 
of the radiation produced. 

An antenna assembly incorporating the present 
Invention Is capable of producing a radiation pat- 
tern having a selected, desired beam radiation an- 

50 gle and of varying the beam angle of said radiation 
pattern. An antenna assembly In accordance with 
one aspect of the present invention, may take the 
form of an elongated dipole radiator assembly hav- 
ing two ends, e.g., an omni*dlrectlonal collinear 

55 vertical antenna comprised of a stacked array of 
elongated radiating elements. One of the ends of 
the elongated dipole radiator assembly may be a 
signal feed end. 
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Such an antenna assembly Includes signal 
feed means connectable to a signal feed line for 
coupling a signal between the feed line and the 
elongated dipole radiator assembly. The signal 
feed means Includes a feed structure having first 
and second conductive feed elements. The Hrst 
conductive feed element has an end located at an 
adjustable feed point between the opposite ends of 
the elongated dipole radiator assembly. The sec- 
uMu conuUcUve feed eiement has portions located 
at additional adjustable points adjacent the op- 
posite ends of the elongated dipole radiator assem- 
bly. Tbis co-ax!al feed stnicture is concentric within 
the radiator, and provides an adjustable feed point 
near the center of the elongated radiator assembly. 

Such an antenna assembly also includes first 
coupling means for capacltively coupling the end of 
the first conductive feed element to the elongated 
dipole radiator assembly at the adjustable feed 
point, and additional coupling means for capaci- 
tively couprmg the second conductive feed element 
to the elongated dipole radiator assembly at the 
additional adjustable points adjacent the opposite 
ends thereof. Adjustable support means supports 
the elongated dipole radiator assembly and the 
feed means for relative movement theret>etween to 
effect selective adjustment of the feed points of the 
capadtive coupling means along the length of the 
elongated dipole radiator assembly to thereby ef- 
fect adjustment of the beam er\Q\e of the radiation 
pattern. 

An antenna utilizing the simple physical stnic- 
ture and the capacitive coupHng at the feed point 
permits the construction of the adjustable control 
mechanism to be readily accessible both before 
and after Installation of the antenna to permit con- 
venient adjustment of the beam tilt without alter- 
ation of the physical structure of the antenna itself 
and wrthout the use of additional components for 
altering the feed point position. 

Thus, in accordance with the present invention, 
there Is provided an elongated antenna assembly, 
such as a colilnear slacked anray of radiating ele- 
ments. The connection to the feed structure Is 
made at the approximate center of the antenna 
anray to one of a plurality of radiating elemenls 
making up the array. The point of coupling pro- 
vides the desired lag or lead phase conditions 
relative to propagation through the dipole radiator 
assembly to opposite ends of the radiator assem- 
bly from the feed point By adjusting the relative 
phasing, the angular relationship or deflection of 
the radiation beam can be varied. 

The capacitive connection of the feed means to 
the radiator assembly Is provided by an adjustable 
bearing and coupling structure. This structure pro- 
vides desired physical support for the feed struc- 
ture and between the feed stnjcture and the an- 



tenna anay, while simultaneously providing a ca- 
padtive electrical connection between the feed 
means at ttie feed point of the radiator as well as at 
the return ends of the radiator assembly. The bear- 

5 ing structures, including the capacitive coupling 
between the feed point and the radiator assembly, 
are slidably positioned within the radiator assembly 
and are free to move axially relative thereto, By 
effecting a relative moynmprit bstwee.n the foeu 

10 means and tite radiator assembly, e.g., ttie array of 
elongated radiating elements, the feed point and 
therefore ttie beam angle or tilt can be adjusted. 

In one embodiment of an antenna assembly 
incorporating the present invention, the antenna 

IB array is assembled with a biasing means at the 
free end thereof biasing the array toward the cou- 
pling or feed end of the antenna structure. The 
coupling or feed end of the antenna array is slidab- 
ly supported relath^e to ttie feed means disposed 

20 ttierewlttiin. The antenna aaay is connected to an 
adjustable support assembly or mechanism which 
is operative to effectuate relative axial movement of 
ttie anay relative to the feed means to effectuate 
adjustment of the position of ttie feed point coupled 

25 to the an-ay. 

More specifically, in one embodiment of an 
antenna Incorporating the present Invention, the 
coupling end of ttie element stack or antenna anray, 
ttiB end adjacent ttie connection to the feed cable. 

30 Is threadably supported on a drive block assembly 
forming part of an adjustable support assembly. 
The rotation of a drive shaft forming part of the 
adjustable control mechanism which is ttireaded to 
the element slack or antenna array, effects axial 

35 adjustment thereof relative to the feed means. An 
Indicator mounted to the element stack can be 
ot>sen^ed and may be calibrated to reflect the 
effective beam tiit for the various positions of the 
antenna radiating stack relative to Uie feed means. 

40 Numerous other advantages and features of 
ttie present invention will become apparent from 
ttie following detailed description of the Invention 
and ttie embodiments thereof, from the claims, and 
from the accompanying drawings In which ttie de- 

45 tails of the structure and body of the invention are 
fully and completely disclosed as a part of this 
specification. 

Brief Description Of Tho Drawings 

so 

FIGURE 1 is an elevational view of an antenna 
assembly Incorporating ttie present Invention 
partially broken away and with portions omitted 
for purpose of illustration to show the opposite 
55 ends of an antenna assembly; 

FIGURE 2 Is a perspective view of the coupling 
or feed end of the antenna assembly; 
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FIGURE 3 is a partialiy enlarged side view of 
the coupling or feed end of the antenna assem- 
bly: 

FIGURE 4 Is a partial view of the coupling or 
feed end of the antenna assembty showing an 
adjustable support and control mechanism In 
one position: 

FIGURE 5 is a partial view of the coupling end 
of the antenna assembly showing the adHjslabie 
support and control mechanism of FIG. 4 In a 
second position; 

FIGURE 6 Is a radiation pattern showing the 
effect on beam angle deflection of the adjust- 
ment of the antenna feed point; 
FIGURE 7 Is an exploded sectional view show- 
ing the radiator array and the feed structure of 
an antenna system incorporating the present 
Invention with portions omitted for purpose of 
illustration to show the opposite ends of an 
antenna anray: 

FIGURE 8 is an enlarged partial view showing 
the adjuslabls coupling structure at the central 
feed point: and 

FIGURE 9 Is an enlarged view showing one of 
the end point coupling structures. 

Detailed Description 

While this Invention Is susceptible of embodi- 
ment In many different forms, there Is shown in the 
drawing and will be described herein in detail a 
specific embodiment thereof with the understand- 
ing that the present disclosure is to be considered 
as an exemplification of the principles of the inven- 
tion and Is not intended to limit the Invention to the 
speclflc embodiment illustrated. 

Antennas Incorporating the present Invention 
may be designed to operate over the cellular band, 
e.g., about 824 to about 896 Mhz, and to exhibrt a 
gain ol about 8.5 dB and a VSWR less than or 
equal to about 1.5:1 over the Indicated frequency 
range. Such an antenna Is intended to achieve a 
variable beam tilt of between about -3 * and about 
-8' achieved by simple mechanical adjustments. 

The antenna assembly 10 Incorporating the 
present invention includes a plurality of radiating 
half-wave sleeve dipole elements 12 (FiG. 7). Each 
of the radiating elements 12 takes the form of a 
'dumbbell" shaped annular stojcture having a gen- 
erally tubular central non-conducting portion I2a 
and enlarged end portions 12b. The radiating ele- 
ments are spaced apart from, and physically con- 
nected to, adjacent radiating elements by tubular 
portions 14. The plurality of Interconnected radiat- 
ing elements comprise an omni-dlrectional collinear 
radiating assembly in the form of a stacked array 
18 of elongated radiating haH-wave elements 12 
having an axial bore 16 extending the length there* 



of. 

A co-anal feed stmcture 20 passes through the 
bore 18 of the stacked radiating array 15. The 
coaxial feed structure 20 includes an outer annular 

5 teed conductor or conductive feed element 22 and 
an inner feed conductor or conductive feed ele- 
ment 24 disposed co-axially within the outer feed 
element 22. The annular outer feed element 22 
extends subsisnualSy the eniire length of the array 

10 15. A plurality of annular conductive rings 26 are 
disposed along the length of the stacked radiating 
an-ay 15 to allow for proper Impedance matching 
between the outer annular feed element and the 
stacked radiating array 15, while penmrtting relative 

16 axial movement therebetween. 

The outer annular feed element 22 extends 
past both ends of the stacked radiating array 15. 
which Is provided with appropriate end caps or end 
members 28. Biasing means In the form of a com- 

20 pression spring 30 is disposed between the end of 
the array 15 and a stop member 32 attached to the 
end of the outer feed element 22 to bias the feed 
structure 20 and the stacked radiating array IS in 
opposite directions relative to each other. The 

25 stacked radiating array IS and the feed stmcture 
20 are housed within an appropriate radome or 
protective sheath 34. An end cap 36 ctoses the 
free end of ttie radome 34 to complete the protec* 
five closure for the entire assembly. The end cap 

30 36 also supports the tree end of the feed structure 
20. 

As shown in FIGS. 4 and 5, the inner or feed 
ends of the stacked antenna array 15 and the feed 
structure 20 are supported for relative movement to 

35 each other by an adjustable support and control 
mechanism 40. The adjustable support and control 
mechanism 40 includes a support collar 42, a base 
support block 44, an intenmediate support block 46, 
a drive shaft 50 including a housing 50a, and a 

40 threaded extension 50b. 

The support collar 42 includes an annular 
sleeve portion 42a having a bore 42b. The annular 
sleeve portion 42a Is Inserted Into an extension 52 
attached to the feed or inner end of the stacked 

45 antenna array 15. The inner end ol the support 
collar 42 is formed with an enlarged flange portion 
42c which includes a pair of diametrically opposed 
apertures 42d, 42e. The flange portion 42c Is 
formed integrally with the sleeve portion 42a. One 

50 of the apertures 42d is threaded and provides a 
threaded connection vrith the threaded drive shaft 
extension 50b. 

The conductive feed sfaructure 20 including the 
outer annular feed element 22 and the Inner feed 

65 element 24 extends beyond the end of the stacked 
antenna anray 15 and passes through the bore 42b 
of the support collar 42 and is slidably supported 
therein. The free end of the feed stmcture 20 
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terminates in an appropriate connector such as a 
cc>*axial connector assembly 54 attached to the 
basB or connector support block 44. The oonnsctor 
assembly Includes a typical co-axial connector 54a 
for connecting the feed structure 20 to an appro- 
priate feed line as Is well known. 

The drive shaft support housing 50a is rotatab- 
ly supported in the base support block 44 and in 
the intermediate support block 46 which is afflxed. 
e.g.. clamped, to the outer annular feed element 
22. The drive shaft support housing 50b receives 
the threaded drive shaft extension 50b. The free 
end of the drive shaft extension 50b is threaded in 
aperture 42d of the support collar 42. Hotafa'on of 
drive shaft 50 effects axial movement of the sup- 
port collar 42 ak>ng the drive shaft extension SOb. 
This causes relative axial movement between the 
stacked antenna array 15 attached to the support 
cottar 42 on the one hand, and the feed structure 
20 siidabty supported In collar 42 and attached to 
the base support 44 and thereby to the drive shaft 
50 on the other. The drive shah 50 Is rotated, e.g., 
by use of a suitable tool such as a hex wrench 53 
Inserted into a socket formed In the end of the 
drive shaft housing 50a (see FIG. 2). 

One end of an elongated angte indicator 55 is 
supported In aperture 42e. The other end of the 
elongated angle indicator 55 is appropriately 
marked, e.g., with phase angle or negative beam 
tilt angle, and can be observed through the outer 
shield of the radome (see FIG. 3). 

The end of the Inner feed element 24 termi- 
nates about midway along the length of stacked 
antenna anray 15. The end of the Inner feed ele- 
ment 24 Is capacltlvely coupled to the adjacent bi- 
directional coax feed member 12. The position of 
the feed point corresponds to the end of the Inner 
feed element 24 and Is adjustable therewith as the 
stacked antenna array 15 and the feed struchire 20 
are moved axlally relathre to each other. In other 
words, the position of the feed point ts a function of 
the relative axial position between the feed struc- 
ture and the stacked antenna anray. 

The coupling assembly 60 for capadtively cou- 
pling the inner feed element to the stacked antenna 
array 15 includes a probe insulator 61 inserted 
radially through an aperture 62 formed in the wall 
of the outer annular feed element 22. TTie end 24a 
of the Inner feed element 24 is Inserted through an 
aperture 64 formed In the wall of the probe Insula- 
tor 61 . A conducive probe 66 is inserted into the 
probe Insulator 61 Into physical and electrical con- 
tact with the inner feed element 24. The probe 
insulator 61 electrically Insulates (he conductive 
probe 66 from the outer feed element 22 through 
which K passes. 

A conducth'e coupling sleeve 66, spaced from 
the outer feed element 22 by non-conductive arb 



nutar insulator members 70 surounds the outer 
feed element 22 and includes an opening aligned 
with the conductive probe 66. A conductive fas- 
tener 72, such as a boh. is threaded through the 

s coupling sleeve 68 and the conductive probe 66 
Into the Inner feed element 24. A non-conductive 
sheath 74 surrounds the coupling sleeve 68. 

The coupling assembly is positioned within the 
stacked antenna arrav 15 in sllriinn 

10 therewith to capadtively couple the Inner feed ele- 
ment 24 to the adjacent bl-directlonal coax feed 14. 

The outer annular conductive feed element 22 
is simflariy capadtively coupled to the stacked 
antenna an-ay 15 at additional points adjacent the 

IS ends of the array. The outer conductive feed ele- 
ment coupling structure includes a dielectric sleeve 
80 disposed around the outer feed element at 
positions adjacent either end of the radiating 
stacked antenna array 15. Conductive plugs 82 

20 provide a large capacitance from the ends of the 
radiating structure to the outer feed element 22, 
which acts as an rf ground, while permitting slida- 
ble engagement therebetween. 

As the radiator stacked antenna array 15 and 

25 the conductwe feed structure 20 are adjusted ax- 
rally with respect to each other by operation of the 
adjustable support and control mechanism 40. i.e., 
rotation the drive shaft 50 as described above, the 
feed structure and the capacltlve coupling elements 

30 attached thereto shift axially In one direction or the 
other relative to the stacked antenna array 15. The 
compression spring 30 at the free end of the 
stacked antenna array 15 operates to maintain the 
relative position of the feed structure and the array. 

35 FIG. 6 shows exemplary radiation patterns pro- 
duced at three different beam deflection angles 
achieved by adjustment of the antenna In accor- 
dance with the present invention. Radiation pat- 
terns at ottier angles may be achieved simply by 

40 adjusting the relative axial position of the feed 
structure and the stacked antenna array to other 
positions. 

Thus there has been disclosed an adjustable 
t)eam tilt antenna capable of providing radiation 

45 pattern at a variety of beam angles, with the ability 
to conveniently and easily adjust the beam angle 
both prior to and after installation to accommodate 
different requirements for radiation patterns for dif- 
ferent installations. 

50 From the foregoing, it will be observed that 
numerous variations and modifications may be ef- 
fected without departing from the true spirit and 
scope of the novel concept of the invention. It is to 
be understood that no limitation with respect to the 

55 specific apparatus illustrated herein is intended or 
shouM be Inferred. It is, of course. Intended to 
cover by the appended claims all such modifica- 
tions as fall within the scope ol the appended 
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claims. 
Claims 

1. An antenna assembly for producing a radiation 
pattern having a beam radiation angle and 
capable of varying the beam angle of said 
radiation pattern comprising: a plurality of gen- 
eraiiy annular radiating members (12) arranged 
end^to-end In a stacked array (IS) with ona 
end of said array being a signal feed end; 
signal feed means connectable to a signal feed 
line for coupling a signal between the feed line 
and said stacked array, said feed means In- 
cluding: 

a co-axial feed structure (20) having Inner 
and outer conductive feed elements (24, 22) 
and extending through said annular radiating 
members (12) of said stacked an-ay (15) from 
said signal feed end of said stacked array 
towards the other end thereof; 

said Inner conductive feed element (24) 
having an end terminating at a feed point lo- 
cated between the opposite ends of said 
stacked array, and said outer conductive feed 
element (22) extending substantially the entire 
length o1 said stacked array; 

first means (60) for nonconductiveiy elec- 
trically coupling the end of said inner conduc- 
tive feed element (24) to an adjacent one of 
said radiating members at said teed point adja- 
cent to the end of said Inner conductive feed 
element; and 

additional means (80. 82) for nonconduc- 
Uvely electrically coupling said outer conduc- 
tive feed element (22) to adjacent one of said 
radiating members (12) of said stacked array 
at additional points adjacent the opposite ends 
ttiereof; and 

means (40) for adjustably supporting said 
stacked array (15) and said oo-ax!al feed struc- 
ture (20) and permitting relative axial move- 
ment there-between and the adjustment of the 
position of said feed point along said stacked 
array to thereby alter the beam angle of the 
radiation pattern. 

2. An antenna assembly as claimed in Claim 1 
wherein: 

said supporting means (40) includes adjust- 
ment means (50) connected between said 
stacked an^y (15) and said feed structure (20) 
for effecting selected ralatWe axial movement 
theretTOtween. 

3. An antenna assembly as claimed in Claim 1 
wherein: 

said nonconductive coupling means (60) In- 



cludes first means for capacHiveiy coupling 
said inner conductive feed element (24) to said 
adjacent radiating member at said adjustable 
feed point; 

5 said additional coupling means Includes addi- 
tional means for capacltively coupling said out- 
er conductive feed element means (22) to said 
adjacent radiating members at said additional 
adjustable points: and 

10 s^d capachive coupling means slldably en- 
gage said adjacent radiating members for per- 
mitting relative axial movement therebetween 
and the resultant adjustment of the beam angle 
of the radiatkin pattern. 

IS 

4. An antenna assembly as claimed In Claim 3 
wherein: 

said first capacitlve coupling means Includes a 
generally annular capacitive coupling member 

20 (60) disposed adjacent to and spaced from the 
inner surface of said radiating member (12) at 
said feed point and located externally of said 
second conductive feed element: and 
means conductively connecting said generally 

25 annular coupling member (60) to said Inner 
conductive element (24) including means for 
insulating said connecting means from said 
outer conducting elemenL 

30 8. An antenna assembly as claimed In Claim 1 
wherein: 

said supporting means (40) includes means for 
biasing said stacked array and said feed struc- 
ture for relative axial movement therebetween 

35 In a first direction; and 

said biasing means Includes means (30) resil* 
lentiy connecting the non-feed end of said 
stacked array (15) and the adjacent end of said 
outer feed element (22) for resiiiently urging 

40 said co-axial feed structure toward said non- 
feed end of said stacked array. 

6. An antenna assembly as claimed in Claim 5 
including: 

45 connecting maans adjustably affixing the feed 
end of said stacked array to the adjacent end 
ol said co-axial feed structure to effect selec- 
tion and maintenance of the relative axial posi- 
tion between said stacked array and said feed 

50 structure. 

7. An antenna assembly as claimed In Claim 5 
wherein: 

said support means (40) Includes a first sup- 
55 port member (44) attached to the feed end of 
said feed structure (20), a second support 
member (42) attached to the feed end of said 
stacked array (15), and . adjustment means (50) 
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connected bstween said support members for 
effecting relative movement therebetween and 
relative axial movement between such stacked 
anray and said leed structure: and 
said adjustment means Is accessible for opera- s 
tion from the feed end of said antenna assem- 
bly; and 

said antenna assembly including Indicator 
means (55) attached to said stacked an^ay and 
muVabis iherewiih for indicating the relative io 
position of said feed points; and 
indicator means attached to said stacked array 
and movable therewith for Indicating the result- 
ing beam angle produced therel>y. 

16 

B. An antenna assembly as daimed In Claim 7 
whemin said adjustment means Includes a first 
elongated threaded member (50a) connected 
to said first supporting member (44) and to a 
space rotation on said conductive feed means; 20 
a second elongated threaded member (50b} 
threadably engaged to said first elongated 
threaded memt>er (50a) for retatWe movement 
therebetween, said second elongated member 
threadably engaging said second supporting h 
member for effecting said relative axial move- 
ment thereof In response to rotation of said 
second threaded member. 

9. An antenna assembly as claimed In Claim 1 30 
wherein: 

said plurality of radiating members (12) define 
an elongated dipole radiator assembly having 
two ends, one of said ends of said elongated 
dipole radiator assembly being a signal feed 3S 
end; 

said signal feed means couples a signal be- 
tween the feed line and said elongated dipole 
radiator assembly; said inner conductive feed 
element (24) having an end located at an ad- 40 
Justable feed point between the opposite ends 
of said elongated dipole radiator assembly; 
said outer conductive feed element (22) having 
portions located at additional adjustable points 
adjacent the opposite ends of said elongated 45 
dipola radiator assembly; 
said first coupling means (60) capacitlvely cou- 
pling the end of said Inner conductive feed 
element to said elongated dipole radiator as- 
sembly at said adjustable feed point: so 
said additional coupling means (60, 82) capaci- 
tlvely coupling said outer conducth^e feed ele- 
ment to said elongated dipole radiator assem- 
bly at said additional adjustable points adjacent 
the opposite ends thereof; and 55 
said adjustable support means (40) supporting 
said elongated dipole radiator assembly and 
said feed stmcture for relath^e movement 



therebetween to effect selective adjustment of 
the feed points of said capacitive coupling 
means along the length of said etongaled 
dipole radiator assembly and thereby effecting 
adjustment of the beam angle of the radiation 
pattem. 

10. An antenna assembly as claimed In Claim 1 
wherein said adjustable support mearis In- 
cludes: 

means (42, 44. 50) connected to said feed 
structure and to said elongated dipole radiator 
assembly for effecting adjustment of the loca- 
tion of said feed point relative to said elon- 
gated radiating member; 
Incliiding means for remotely effecting said 
adjustment of said feed point location. 
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